OBJECTIVE: Long considered to be a sterile organ, emerging data using culture-independent methods have provided contrasting results suggesting the presence of placental microbiota. Here we sought to rigorously test whether removing sequences detected from DNA extraction kits (kit contaminants) from placental samples rejects the placental microbiome hypothesis, as well as evaluate the impact of sequencing methodology on detection of kit contaminants. STUDY DESIGN: Placental samples (n¼63) with matched kit negative controls (n¼8) were extracted and sequenced in parallel using the V4 region of the 16S rDNA gene. DADA2 was used to generate amplicon sequence variants (ASVs) and profile bacterial taxonomy, and decontam was then used to perform prevalence-based filtering of contaminant ASVs. Additionally, parallel sequencing of 30 blank DNA extractions by the V1V2, V4, V5V6, V7V8 regions of the 16S rDNA gene were performed to determine if different variable regions detect different contaminant taxa. RESULTS: Comparison of taxonomic results of kit negative samples reveals different variable regions detect different contaminant taxa (A,B, p ¼ 0.001). Jackknifed principal coordinate analysis (PCoA) of ASVs from placenta vs matched kit negative controls reveals placenta samples cluster distinctly from kit negative controls, even prior to contaminant filtering (C, p ¼ 0.026). The isNotContaminant function of decontam for low microbial biomass samples determined that 266 out of 1475 total inferred ASVs have sufficient statistical evidence to indicate they are truly present in the placental samples (D,E). After filtering contaminant ASVs from placenta samples and matched kit negative controls, we again found distinct clustering (F, p ¼ 0.024). CONCLUSION: Beta diversity analysis demonstrates distinct clustering of the placenta microbiota from kit contaminant microbiota, and prevalence-based removal of sequences present in kit negative controls does not fully deplete placenta microbial sequences. Together, this provides evidence that microbial DNA detected in placenta samples are not solely derived from kit contamination. Additionally, identification of contaminant taxa is dependent upon the variable region chosen for sequencing, and should be considered when performing analysis of low abundance microbial communities.
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OBJECTIVE:
The human milk microbiome has been increasingly recognized as a critical source of microbes for the developing infant. In recent years, the number of publications reporting the taxonomic (i.e., species) composition of the milk microbiome has been rapidly increasing; however, the presence and absence of key microbial community members has varied across studies, potentially due to the use of different sequencing methods. In the present study, we sought to systematically evaluate the taxonomic differences between different 16S amplicon sequencing methodologies which are commonly used to profile the breast milk microbiome. STUDY DESIGN: DNA was extracted from 14 human milk samples and sequenced in parallel using different variable regions (V1-V2, V4, V5-V6, V7-V8, V9) of the 16S rDNA gene for amplicon sequencing. Each variable region corresponds to its mapped location on the 16S rRNA bacterial gene, and different species may or may not contain sufficient sequence variability in each variable region to classify bacterial taxonomy. The taxonomic profile for each milk sample was subsequently determined for each variable region, and taxonomic results for different variable regions were compared. RESULTS: The reported bacterial composition of the milk microbiome was significantly influenced by the variable region used for sequencing (A, p ¼ 0.001). Principal coordinate analysis (PCoA) reveals significantly different profiles for the exact same milk sample when different variable regions are used (B), as certain variable regions do not detect key members of the milk microbiome (C); such as the absence of Streptococcus in the V9 taxonomic profile, and the failure of V1V2 to detect Lactobacillus. CONCLUSION: Care should be taken when evaluating studies reporting the presence or absence of milk microbes as different sequencing methodologies detect different members of the milk microbiota. This is of importance to MFM specialists as they engage in microbiome research, and work to understand the crucially important role of different commensal species in human breast milk in determining neonatal and infant gut colonization. We anticipate that these same observations would hold true for similar microbiome sites, such as the vagina, placenta, and neonatal gut.
